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Task Description:

This proposal applies short-term hypercapnia to a head-down bed rest (HDBR) analog to more closely replicate the
conditions characterizing a space exploration environment. The purpose of the study is to evaluate ocular structural and
cerebral blood flow changes in healthy human subjects exposed to such environment. Commercially available sleeping
cubicle provided with carbon dioxide (CO2) injection system will be used to produce hypercapnia (1% CO2). Intraocular
pressure will be measured to evaluate the changes in response to a hypercarbic environment applied to HDBR. In
addition, Spectral-domain OCT scans of the retina and the optic disc will be performed and compared to baseline
conditions. Cerebral blood flow responses will be assessed using transcranial Doppler (TCD) ultrasonography.
Noninvasive blood pressure waveforms and electrocardiogram will be obtained and correlated with TCD and ocular
measures; in addition, they will be used with TCD to indirectly estimate the intracranial pressure by employing a novel
algorithm (Non-invasive IntraCranial pressure Framework, or NICF). In conclusion, it is anticipated that this study will
be able to assess a priority risk in the Human Research Program Roadmap and accelerate the understanding of the
pathophysiology of the Visual Impairment and Intracranial Pressure syndrome. 
  

Rationale for HRP Directed Research:   

Research Impact/Earth Benefits:   

Task Progress: New project for FY2015. 
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